Basal level insulin delivery: in vitro release, stability, biocompatibility, and in vivo absorption from thermosensitive triblock copolymers.
The major goal of this study was to develop the biodegradable and biocompatible thermosensitive polylactic acid-polyethylene glycol-polylactic acid triblock copolymer-based delivery systems for controlled release of basal level insulin for a longer duration after single subcutaneous injection. Insulin was dispersed into aqueous copolymer solutions to prepare the delivery system. The in vitro release profile of insulin from delivery systems was studied at 37°C in phosphate-buffered saline. Stability of released insulin was investigated using circular dichroism, differential scanning calorimetry, and matrix-assisted laser desorption/ionization-time-of-flight mass spectrometry. A 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide assay and skin histology were used to determine the in vitro and in vivo biocompatibility of the delivery systems, respectively. Streptozotocin-induced diabetic rat model was used to study the in vivo absorption and bioactivity of insulin. In vitro release studies indicated that the delivery systems released insulin over 3 months in structurally stable form. The delivery systems were biocompatible in vitro and in vivo. In vivo absorption and bioactivity studies demonstrated elevated insulin level and corresponding decreased blood glucose level in diabetic rats. Thus, the delivery systems released insulin at a controlled rate in vitro in conformationally and chemically stable form and in vivo in biologically active form up to 3 months.